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Research articleGuidelines on uncomplicated urinary tract 
infections are difficult to follow: perceived barriers 
and suggested interventions
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Abstract
Background: Urinary tract infections (UTI) are among the most common health problems seen in general practice. 
Evidence-based guidelines on UTI are available, but adherence to these guidelines varies widely among practitioners 
for reasons not well understood. The aim of this study was to identify the barriers to the implementation of a guideline 
on UTI perceived by Dutch general practitioners (GPs) and to explore interventions to overcome these barriers.
Methods: A focus group study, including 13 GPs working in general practices in the Netherlands, was conducted. Key 
recommendations on diagnosis and treatment of uncomplicated UTI were selected from the guideline. Barriers to 
guideline adherence and possible interventions to address these barriers were discussed. The focus group session was 
audio-taped and transcribed verbatim. Barriers were classified according to an existing framework.
Results: Lack of agreement with the recommendations, unavailable and inconvenient materials (i.e. dipslides), and 
organisational constraints were perceived as barriers for the diagnostic recommendations. Barriers to implementing 
the treatment recommendations were lack of applicability and organisational constraints related to the availability of 
drugs in pharmacies. Suggested interventions were to provide small group education to GPs and practice staff 
members, to improve organisation and coordination of care in out of hour services, to improve the availability of 
preferred dosages of drugs, and to pilot-test guidelines regionally.
Conclusions: Despite sufficient knowledge of the recommendations on UTI, attitudinal and external barriers made it 
difficult to follow them in practice. The care concerning UTI could be optimized if these barriers are adequately 
addressed in implementation strategies. The feasibility and success of these strategies could be improved by involving 
the target group of the guideline in selecting useful interventions to address the barriers to implementation.
Background
Urinary tract infection (UTI) is one of the most common
health problems for which patients seek medical care. It is
responsible for about 1% of all general practitioner (GP)
consultations in the UK [1] and results in approximately
7.9 million physician visits in the United States annually
[2]. In the Netherlands, UTIs rank 8th on the list of most
common reasons for visiting a GP and also account for
1% of all visits [3]. Most of these are uncomplicated UTIs,
defined as cystitis in non-pregnant adult women. In the
Dutch healthcare system, uncomplicated UTI is diag-
nosed and treated by GPs and rarely needs specialist care.
To optimize care concerning uncomplicated UTI, evi-
dence-based clinical guidelines have been developed in
several countries [4]. However, adherence to these guide-
lines has shown to be far from optimal. In a large study
among a representative sample of general practices in the
Netherlands, it was found that GPs followed the guideline
with respect to the treatment of UTIs in 42% of the cases
and that the level of adherence varied widely (0-95%)
between practices [5]. A recent study showed that Dutch
GPs treated UTIs according to the guideline in 50% of the
cases [6]. In other countries similar levels of adherence
regarding the treatment of UTIs were found [7-9]. Rea-
sons underlying GPs suboptimal behaviour are thus far
poorly understood [6-9].* Correspondence: m.lugtenberg@uvt.nl1 Scientific Centre for Transformation in Care and Welfare (Tranzo), Tilburg 
University, PO Box 90153, 5000 LE Tilburg, the Netherlands
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An analysis of barriers to the implementation of a
guideline is considered to be a first important step in
improving guideline adherence [10,11]. The barriers
identified can subsequently be used to develop tailored
implementation strategies. Little is known on how to
translate the identified barriers into tailored interven-
tions. Several studies have shown that the choice of a spe-
cific intervention in practice is not necessarily based on
the analysis of barriers [12], but is often determined by
personal preferences or familiarity with some types of
interventions [10,13]. Moreover, the target users of the
guideline are usually not involved in selecting implemen-
tation strategies to improve adherence [14].
The aim of our study was to identify the perceived bar-
riers to implementation of a national guideline on
uncomplicated UTI among Dutch GPs and to explore
interventions that could address these barriers. By con-
ducting an in-depth analysis of barriers and possible
interventions to achieving change among the target
group, we aimed to provide useful suggestions for
improving the care concerning uncomplicated UTI.
Methods
Setting: the GP in the Dutch Healthcare system
In the Netherlands, the GP has a central role in primary
care as both family physician and gatekeeper to specialist
care. Nearly all (99%) Dutch citizens are registered with a
GP. Consultation of GPs is free and co-payments for
drugs and other services are very low compared to other
countries [15]. GPs also deliver primary care in out of
hours services, which are organised by regional collabor-
ative groups [16]. Almost all GPs are member of the
Dutch College of General Practitioners (NHG), which is
responsible for guideline development, education, and
practice support [17]. Since late 1980s the NHG has
developed more than 80 national guidelines for general
practice, including a guideline on UTI.
Study design
We conducted a focus group session among a sample of
Dutch GPs (N = 13) working in practice. Focus groups are
considered as useful methods to explore cognitions and
motivations underlying behaviour, providing detailed
information on perceived barriers and resistance [18-21].
In addition, focus groups often encourage creative think-
ing, which can be particularly useful in exploring inter-
ventions to address the barriers to guideline adherence.
The focus group session on UTI was part of a larger study
on guideline implementation; the results of this study
were published elsewhere [22].
Selection of participants
GPs were recruited by Stichting KOEL, a foundation
responsible for continuing medical education for GPs in
the South-Western part of the Netherlands [23], through
advertising in their electronic newsletter and website.
The GPs were offered continuing medical education
accreditation points (2 hours). One week in advance to
the session, they received a copy of a summary of the
guideline. All thirteen GPs that registered for the UTI
focus group session, participated.
UTI guideline and key recommendations
The UTI guideline developed by the NHG was published
in 1989 [24] and updated in 1999 [25] and in 2005 [26]. In
1999 the recommendations on diagnosing UTI changed
in preferring the dipslide method above microscopic uri-
nary investigation. In 2005, the classification of diagnos-
tic categories changed, i.e. only UTIs in patients without
particular risk factors or concomitant diseases, in other-
wise healthy, non-pregnant women, are considered as
uncomplicated. Due to increased bacterial resistance to
trimethophrim, nitofurantoin is recommended as the
drug of first choice and the recommended duration of
treatment with nitrofurantoin was extended from 3 to 5
days. A summary of the 2005 guideline concerning
uncomplicated UTI is provided in Table 1.
Focus group session
The GPs had a semi-structured discussion about barriers
to the implementation of the recommendations of the
UTI guideline. They were also asked to suggest interven-
tions to address the barriers to implementation. In this
study implementation is defined as the introduction of an
Table 1: Summary of the Dutch guideline on uncomplicated UTI 2005 (second revision)
- History taking is paramount for diagnosis of UTI. If history is typical, urinalysis is not necessary in non pregnant, otherwise healthy women.
- Urinalysis consists of a nitrite dipstick test, followed by a urine dipslide test in case of a negative nitrite test.
- A UTI is defined as a positive nitrite test or a dipslide with at least 104 colony-forming units per ml urine.
- If a woman has complaints similar to an earlier uncomplicated UTI, empirical treatment can be considered without urinalysis.
- In uncomplicated urinary tract infections, i.e. cystitis in non-pregnant, otherwise healthy women, nitrofurantoin (5 days) is the drug of first 
choice. In case of hypersensitivity, trimethoprim (3 days) is recommended.
- Fluorochinolonen should only be prescribed based on the specific results of a urine culture including antibiotic resistance pattern.
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innovation into daily routine; this demands removal of
barriers to change by using strategies that have been
shown to be effective in practice [27]. We therefore con-
sidered all potential barriers that may hinder physicians
from following the guideline recommendations consis-
tently in practice. A checklist with relevant topics based
on an existing framework of barriers [28], including
guideline knowledge, attitude towards the guideline,
external barriers to guideline adherence and suggested
interventions to address the barriers, was used to struc-
ture the discussion. The session was chaired by a GP with
15 years of experience in general practice (JB), and co-
chaired by one of the authors (ML). The session was held
at Stiching KOEL in Zwijndrecht, the Netherlands in
2008, and was audio taped.
Data analysis and synthesis
The audio taped discussion was transcribed verbatim. We
used Cabana's framework of guideline barriers [28] to
classify and analyse the data. According to this frame-
work, guideline adherence can be affected by three main
categories of barriers, which are divided into several sub-
categories of barriers: 1) knowledge-related barriers (lack
of awareness and lack of familiarity), 2) attitude-related
barriers (lack of agreement, lack of self-efficacy, lack of
outcome expectancy and lack of motivation/inertia of
previous practice) and 3) external barriers that limit phy-
sicians' ability to apply the guideline in practice (guideline
factors, environmental factors and patient factors).
Two of the authors (ML and JZ) independently studied
the transcripts and classified comments about barriers
according to the framework of Cabana et al. [28]. If neces-
sary, additional types of barriers, not covered by the exist-
ing framework, were formulated. Discrepancies in
classification between the two authors were discussed
until consensus was reached.
Results
Description of participants
Most of the participants were male (69%), were aged
between 45 and 54 years (54%), were working in a group
practice (46%) and had their practice located in a rural
area or small town (54%). Compared to the Dutch popu-
lation of GPs [29], GPs working in group practices and in
practices located in a rural area or small town were
slightly overrepresented.
Perceived barriers to diagnosis of UTIs
The participants were familiar with the recommenda-
tions on diagnosis. One of the perceived barriers to diag-
nosing UTI was a lack of agreement with the guideline
recommendation (Table 2). Some GPs disagreed with
performing the nitrite dipstick test only and preferred to
combine this test with leukocyte esterase dipstick test,
which is often available on the same strip. Reason for dis-
agreement was that they argued the evidence supporting
this recommendation.
"I am always using the whole strip because of the evi-
dence. Though a positive leukocyte test does not pro-
vide much information, a negative leukocyte test does. 
That's why I am in favour of still performing a leuko-
cyte test".
The complete dipstick test is often used in practice to
replace the dipslide, in particular when symptoms are
mild and patients agree with watchful waiting if the test is
negative. The GPs also questioned the applicability of the
recommendation concerning the use of the dipslide in
case of serious or severe complaints. In these cases, GPs
did not always apply the dipslide.
"It [diagnosis] also depends on the severity of the com-
plaints. If the patient has serious complaints and she 
should have waited until the next day for the results, I 
usually do not use the dipslide method at all".
In addition, some GPs mentioned that dipslides are
inconvenient to use in practice and not always available,
both in their own practice and in out of hours services.
"I am aware of the recommendation, but I think the 
dipslide is inconvenient to apply in practice and that is 
why I don't use it. Moreover, I could not even use it, 
because I do not have a dipslide in my practice".
They also mentioned organisational barriers to per-
forming dipslides on Friday and during the weekends in
out of hour services.
"You can basically use the dipslide only from Monday 
until Thursday [....].If you have a patient on Sunday, 
there is no one [practice assistant or GP] available to 
read the results of the dipslide on Monday".
Another barrier within the own organisation related to
the recommendation on diagnosis was that routines and
habits of practice assistants need to be changed, for
instance, that in the case of symptoms of recurrent
uncomplicated UTIs, empirical treatment could be
started without urinalysis:
"The big change in our practice was that assistants 
should first take patient's history before urinalysis, and 
that urinalysis is not always indicated. We tried to 
write a new protocol for them, but the assistants 
argued that they often receive the urine from patients 
without knowing the history of the patient".
Suggested interventions to improve adherence
To improve guideline adherence concerning the diagnosis
of uncomplicated UTI, GPs suggested that more efforts
are needed to raise awareness of the supporting evidence
of guideline recommendations (Table 2). They empha-
sized that it is insufficient to just disseminate the guide-
line, and that they need to be convinced by strong
arguments why they should change their routines.
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According to the GPs, discussing guideline recommenda-
tions and the accompanying scientific background infor-
mation in small peer review groups would be a useful
method.
"In my experience, it is not enough to just read the 
guideline or guideline summary. Then I will not be 
convinced and will not change my routines [...]. You 
really need to 'do' something with it, such as discussing 
the guideline recommendations in small group of GPs, 
exchanging arguments, and discussing pros and cons. 
Then it will have an effect".
To reduce organisational constraints, GPs suggested
that it might be useful to develop protocols specifically
targeting practice assistants:
"It would be really helpful to develop a protocol for 
practice assistants, in addition to the guideline. 
Because they do most of the work! ".
In addition, they mentioned that it would be useful to
develop regional protocols on diagnosing UTI in out of
hours services.
"There is a need for information on how to deal with 
diagnosing UTIs in the weekend. An option is to 
develop local protocols that include agreements with 
[specialists in] local hospitals [..]. I also think that the 
national guideline should pay attention to this 
issue{....], for instance by suggesting to develop a proto-
col including arrangements with hospitals".
Finally, it was suggested to adapt the guideline recom-
mendation to current practice, by not recommending the
use of dipslides in out of hour services.
"My opinion is that dipslides should not be used at all 
in out of hour services".
Perceived barriers to the treatment of uncomplicated UTIs
Barriers related to the treatment of uncomplicated UTIs
were related to lack of agreement with the recommenda-
tion and to environmental factors (Table 3). GPs often
prescribe trimethoprim rather than nitrofurantoin as a
first choice drug because they belief that the benefits of
prescribing nitrofurantoin do not outweigh the discom-
fort for patients:
"Nitrofurantoin needs to be taken four times a day. 
And I think it makes a big difference just taking one 
tablet in the evening or taking four tablets a day"
Some GPs disagreed with using trimethoprim as sec-
ond choice drug due to lack of applicability to their prac-
tice population. They mentioned that they could not
Table 2: Barriers to adherence and suggested interventions to improve adherence to recommendations on diagnosing 
uncomplicated UTI
Perceived barriers Suggested interventions
Barriers related to knowledge No barriers Not applicable
Barriers related to attitudes
Lack of agreement with 
recommendation
Lack of evidence:
Arguing supporting evidence for performing only the 
nitrite dipstick test (rather than combining it with 
leukocyte esterase dipstick test).
Lack of applicability:
Belief that benefits do not outweigh patients' 
discomfort due to time to wait for results of dipslide, 
particularly in case of serious complaints.
Small group education:
Provide detailed information on supporting evidence 
of recommendations and discuss recommendations 
in peer review groups.
External barriers
Environmental factors
Organisational constraints Within organisation:
- Difficult to change routines of practice 
assistants.
- Not possible to apply the dipslide on Friday 
(nobody available to read the results on 
Saturday).
Outside organisation:
Difficult to apply dipslide in weekend in out of hour 
service, particularly on Sunday (nobody available to 
read the results on Monday).
Dealing with diagnosing UTI in out of hours:
- Develop regional protocols for weekend based 
on local agreements with hospitals.
- Provide method for arranging local agreements 
in national guideline.
- Adapt guideline recommendation to current 
practice by not recommending using dipslides in 
out of hour services.
 Lack of/inconvenient resources/
materials
Lack of availability/inconvenience:
Dipslides are inconvenient and difficult to apply in 
practice and not everywhere available.
Lugtenberg et al. BMC Family Practice 2010, 11:51
http://www.biomedcentral.com/1471-2296/11/51
Page 5 of 8
prescribe trimethoprim (in case of hypersensitivity for
nitrofurantoin) because of regional patterns of resistance:
"We changed our [drug prescription] policy due to bac-
terial resistance. Trimethoprim is third choice now. I 
even know a city where it is just not an option any-
more!"
GPs also reported organisational barriers related to the
availability of drugs in pharmacies. Recommended drugs
(nitrofurantoin) were often not available in the preferred
user friendly dosages:
"I think you may conclude that nitrofurantoin - twice a 
day 100 mg - is not available in the Netherlands. And 
as a result we have a problem in practice with user 
convenience. I think that is a serious problem".
Suggested interventions to improve adherence
Interventions mentioned to address these barriers were
to increase the availability of recommended drugs (Table
3). GPs urged that nitrofurantoin should be available in a
more user friendly dosage.
"It's simple: get furabid [nitrofurantoin] back in the 
preferred dosage of twice a day 100 mg!"
In addition, GPs suggested that guidelines should be
pilot tested regionally by determining the bacterial resis-
tance pattern of the recommended drugs.
"National guidelines are okay, but you need to test 
them locally to find out whether they are applicable".
Discussion
In this focus group study we identified the main barriers
to the implementation of a national guideline on uncom-
plicated UTI perceived by Dutch GPs and explored inter-
ventions that could address these barriers. We found that
the recommendations on both diagnosis and treatment
were difficult to follow in practice and determined a spe-
cific set of barriers that needs to be addressed to improve
adherence. Although GPs were aware of the recommen-
dations, attitudinal and external barriers prevented them
from following the recommendations consistently in
practice. The care concerning UTI could be improved, if
these barriers are sufficiently addressed. Several interven-
tions for overcoming these barriers were suggested by the
GPs, providing opportunities for guideline developers,
implementers, and GPs in practice.
With regard to diagnosing uncomplicated UTI, one of
the main barriers was that GPs disagreed with the recom-
mendation because they argued the supporting evidence.
Previous studies showed that adherence to recommenda-
tions based on scientific evidence is higher than to rec-
ommendations that are not supported with evidence
[30,31]. However, providing evidence-based recommen-
dations in guidelines is not enough. More efforts are
needed to raise awareness among GPs with the evidence
supporting the recommendations and to convince them
with strong arguments why they should change their cur-
rent practice. Discussing the recommendations in peer
review groups may be a useful method as the effective-
ness of interactive small group education has been dem-
onstrated [32,33]. Since the barriers are mainly related to
attitude, an educational program addressing GPs' atti-
tudes in addition to knowledge transfer, may be particu-
larly effective [34-36].
Organisational constraints to performing dipslides in
out of hour services were also mentioned as barriers.
Table 3: Barriers to adherence and suggested interventions to improve adherence to recommendations on treatment of 
uncomplicated UTI
Perceived barriers Suggested interventions
Barriers related to knowledge No barriers Not applicable
Barriers related to attitudes
Lack of agreement specific 
recommendation
Lack of applicability:
- Belief that recommendation is not applicable to 
patient population due to local patterns of 
bacterial resistance.
- Belief that benefits do not outweigh patients' 
discomfort (taking drug 4 times a day) of 
prescribing drug of first choice.
Pilot-testing of guidelines on resistance:
Guidelines should be tested on regional patterns of 
bacterial resistance of the recommended drugs.
Availability of user friendly dosage of drugs:
The recommended drugs should be available in a 
user friendly dosage.
External barriers
Environmental factors
Organisational constraints Outside organisation:
Recommended drugs are not available in the 
preferred dosage (nitrofurantoin).
Idem
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Some GPs perceived the use of dipslides in general as
inconvenient and do not have a supply in practice. This is
consistent with other Dutch studies showing that GPs
hardly use the dipslide in case of a negative nitrite test,
particularly in out of hours services [6,37]. A suggested
intervention is to adapt the recommendation to current
practice, i.e. not using dipslides in out of hours services,
which is more consistent with guidelines in other coun-
tries [4]. Another option, not mentioned in our focus
group session, is to hand dipslides over to the patients
and ask them to show it the next day in out of hours ser-
vices (Saturday; Sunday) or to the own GP (Monday).
Although the dipslide has high diagnostic accuracy, the
guideline could also offer alternative options for diagnosis
in specific circumstances. Improving the organisation
and coordination in out of hours services by developing
local protocols and agreements with hospitals was also
suggested by the GPs.
One of the barriers to implementing the treatment rec-
ommendation on uncomplicated UTI in practice was a
perceived lack of applicability due to local patterns of
bacterial resistance. Bacterial resistance to commonly
prescribed antibiotics in uncomplicated UTIs has been
increasing in recent years [38-40] and resistance patterns
have been found to differ significantly between regions
[41]. As a result, national guidelines may not always be
regionally applicable. Although some regional variation
in bacterial resistance in general practices in the Nether-
lands was reported in 2004 [42], up to date and conclusive
evidence for the existence of such variation is not avail-
able. However, it seems useful to pilot test guidelines by
systematically monitoring the regional resistance pat-
terns. If there is strong variation, the recommendations in
the guideline could be regionally adapted to specific pat-
terns of resistance.
Another barrier perceived by GPs is that drug dosages
recommended in the guideline are not always available at
pharmacies. Some GPs did not want to prescribe drugs
that need to be taken four times a day because of user
inconvenience, and therefore do not prescribe the drug of
first choice. It would be helpful if guideline developers
consider the availability of drug dosages to optimize the
implementability of recommendations. Negotiation with
national pharmacy organisations may be helpful to reach
these goals.
By focusing on the individual recommendations within
the guideline, we were able to gain an in-depth under-
standing of the barriers and the interventions needed to
address them. The use of a predefined framework of bar-
riers to implementation triggered physicians to think
about a broad range of barriers and potential interven-
tions to improve guideline acceptance and guideline
adherence [28]. Our approach appeared to be useful in
exploring a wide range of barriers and potential interven-
tions and had an educational effect as well [22]. More-
over, by involving the target group of GPs in exploring
interventions to address these barriers, we expect that the
feasibility and effectiveness of interventions will improve.
These methods can be applied in implementation pro-
grams on a range of topics and in other settings as well.
A limitation of our study is that we organised only one
focus group. The participants were motivated GPs and
those with a positive attitude towards guidelines may be
overrepresented. However, our sample of GPs does corre-
spond quite well in terms of basic characteristics to the
total population of Dutch GPs. In addition, by offering
accreditation points to the GPs, creating an incentive to
participate for less motivated GPs as well, we attempted
to reduce this bias. Secondly, the number of participants
in our study was limited, making it difficult to quantify
our findings. However, our aim was to explore the rele-
vant barriers qualitatively instead of quantifying their rel-
ative importance. As our sample seems to be
representative in terms of basic characteristics, we
assume having described a substantial variation in barri-
ers and interventions perceived by Dutch GPs. An elec-
tronic survey among a larger sample of GPs will follow to
quantify our findings.
We only included GPs in our focus group session, while
guideline adherence often also depends on other staff
members in general practice. Changing habits and rou-
tines of practice assistants may be as difficult as those of
GPs. Specific protocols and educational sessions for prac-
tice assistants may be useful. Quality improvement pro-
grams, involving all practice staff, such as NHG Practice
Accreditation (NPA), could facilitate this process [43].
Finally, our study was based on a Dutch guideline ques-
tioning the generalisability of our findings to other coun-
tries. Guidelines on UTI in different countries differ
substantially, particularly concerning diagnosis recom-
mendations [4]. For example, most guidelines do not rec-
ommend the use of dipslides. Interventions to address
barriers regarding this method may therefore not be rele-
vant. However, barriers regarding topics such as the
organisation of care in out of hours services will be rele-
vant to other countries as well, as management of UTI
often happens out of hours. Problems with antibiotic
resistance patterns and availability of drugs also apply to
other countries. Regional pilot testing of the guideline
may be useful in many countries, even in smaller ones.
Moreover, our methods used to determine barriers to
implementation among guideline users are applicable in
other countries as well.
Conclusions
Despite GPs' awareness of the guideline recommenda-
tions, our study showed that several attitudinal and exter-
nal barriers prevented them from consistently following
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the recommendations on uncomplicated UTI in practice.
Guideline implementation could be improved if guideline
developers and implementers are aware of the potential
barriers and involve all relevant staff members in the
implementation strategies. Educational programs
addressing providers' attitudes in addition to knowledge
transference, and improving the coordination and organi-
sation of care, could improve adherence to the guideline
on uncomplicated UTI. Involving the target group in
selecting useful interventions to implement the guideline
recommendations may improve the feasibility and suc-
cess of implementation strategies.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
ML was involved in designing and conducting the focus group study, in
analysing and interpreting the data and in drafting the manuscript. JB was
involved in designing and conducting the focus group study and critically
revising the manuscript. JZ participated in analysing the data. GW supervised
the study, participated in the design of the study and helped to draft the man-
uscript. All authors read and approved the final manuscript.
Acknowledgements
We thank all GPs that participated in the focus group study and Stichting KOEL 
[23] for facilitating the focus group study. We thank Dr. Lex Goudswaard from 
the NHG for providing valuable comments on our manuscript.
Author Details
1Scientific Centre for Transformation in Care and Welfare (Tranzo), Tilburg 
University, PO Box 90153, 5000 LE Tilburg, the Netherlands, 2Scientific Institute 
for Quality of Healthcare (IQ Healthcare), Radboud University Nijmegen 
Medical Centre, PO Box 9101, 6500 HB Nijmegen, the Netherlands, 3Amphia 
hospital, Department of Cardiology, PO Box 90158, 4800 RK, Breda, the 
Netherlands and 4National Institute for Public Health and the Environment 
(RIVM), PO Box 1, 3720 BA Bilthoven, the Netherlands
References
1. Office of Population Censuses and Statistics: Morbidity statistics from 
general practice. Fourth national study: 1991-92 London: OPCS; 1996. 
2. Schappert SM, Burt CW: Ambulatory care visits to physician offices, 
hospital outpatient departments, and emergency departments: 
United States, 2001-02. National Center for Health Statistics.  Vital 
Health Stat 2006, 13:1-66.
3. Verheij LJ, Abrahamse H, Van den Hoogen H, Braspenning J, Althuis T: 
Feiten en cijfers over huisartsenzorg in Nederland Utrecht: Landelijk 
Informatienetwerk Huisartsenzorg (LINH); 2004. 
4. Christiaens T, De Backer D, Burgers J, Baerheim A: Guidelines, evidence, 
and cultural factors.  Scand J Prim Health Care 2004, 22:141-145.
5. Braspenning J, Schellevis F, Grol R: Tweede Nationale Studie naar ziekten en 
verrichtingen in de huisartspraktijk. Kwaliteit huisartsenzorg belicht 
Nijmegen/Utrecht: WOK/NIVEL; 2004. 
6. Bergeijk Hv, Berger M: Behandeling van urineweginfecties binnen en 
buiten praktijkuren.  Huisarts Wet 2008, 51:430-433.
7. Kahan E, Kahan NR, Chinitz DP: Urinary tract infection in women-
physician's preferences for treatment and adherence to guidelines: a 
national drug utilization study in a managed care setting.  Eur J Clin 
Pharmacol 2003, 59:663-668.
8. Kahan NR, Friedman NL, Lomnicky Y, Hemo B, Heymann AD, Shapiro M, 
Kokia E: Physician speciality and adherence to guidelines for the 
treatment of unsubstantiated uncomplicated urinary tract infection 
among women.  Pharmacoepidemiol Drug Saf 2005, 14:357.
9. Hummers-Pradier E, Ohse AM, Koch M, Heizmann WR, Kochen MM: 
Management of urinary tract infections in female general practice 
patients.  Fam Pract 2005, 22:71-77.
10. Grol R: Beliefs and evidence in changing clinical practice.  BMJ 
1997:418-421.
11. Grol R, Grimshaw J: From best evidence to best practice: effective 
implementation of change in patients' care.  Lancet 2003, 
362:1225-1230.
12. Bosch M, Van der Weijden T, Wensing M, Grol R: Tailoring quality 
improvement interventions to identified barriers: a multiple case 
analysis.  J Eval Clin Pract 2007, 13:161-168.
13. Van Bokhoven MA, Kok G, Van der Weijden T: Designing a quality 
improvement intervention: a systematic approach.  Qual Saf Health Care 
2003, 12:215-220.
14. Puech M, Ward J, Hirst G, Hughes AM: Local implementation of national 
guidelines on lower urinary tract symptoms: what do general 
practitioners in Sydney, Australia suggest will work?  Int J Qual Health 
Care 1998, 10:339-343.
15. Schoen C, Osborn R, How SKH, Doty MM, Peugh J: In Chronic Condition: 
Experiences Of Patients With Complex Health Care Needs, In Eight 
Countries, 2008.  Health Aff 2009, 28:w1-16.
16. Van Uden CJT, Giesen PHJ, Metsemakers JFM, Grol RPTM: Development of 
out-of-hours primary care by general practitioners (GPs) in The 
Netherlands: from small-call rotations to large-scale GP cooperatives.  
Fam Med 2006, 38:565-569.
17. Nederlands Huisartsen Genootschap (NHG)   [http://nhg.artsennet.nl]
18. Krueger RA, Casey MA: Focus groups: a practical guide for applied research 
Thousand Oaks, CA: Sage; 2000. 
19. Murphy E, Mattson B: Qualitative research and family practice: a 
marriage made in heaven?  Fam Pract 1992, 9:85-91.
20. Mays N, Pope C: Qualitative research: rigour and qualitative research.  
BMJ 1995, 311:109-112.
21. Mays N, Pope C: Qualitative research in health care: assessing quality in 
qualitative research.  BMJ 2000, 320:50-52.
22. Lugtenberg M, Zegers-van Schaick J, Westert G, Burgers J: Why don't 
physicians adhere to guideline recommendations in practice? An 
analysis of barriers among Dutch general practitioners.  Implement Sci 
2009, 4:54.
23. Stichting Kwaliteit en Opleiding Eerstelijnszorg (KOEL)   [http://
www.stichtingkoel.nl]
24. Van Balen FAM, Baselier PJAM, Van Pienbroek E, Winkens RAG: NHG-
Standaard Urineweginfecties [Guideline of the Dutch College of 
General Practitioners on urinary tract infections].  Huisarts Wet 1989, 
32:439-443.
25. Timmermans AE, Baselier PJAM, Winkens RAG, Arets H, Wiersma T: NHG-
Standaard Urineweginfecties: Eerste herziening [Guideline of the 
Dutch College of General Practitioners on urinary tract infections: first 
revision].  Huisarts Wet 1999, 42:613-622.
26. Van Haaren KAM, Visser HS, Van Vliet S, Timmermans AE, Yadava R, 
Geerlings SE, Ter Riet G, Van Pinxteren B: NHG-standaard 
urineweginfecties: 2e herziening [Guideline of the Dutch College of 
General Practitioners on urinary tract infections: second revision].  
Huisarts Wet 2005, 48:341-352.
27. Grol R, Wensing M, Eccles M: Improving patient care: the implementation of 
change in clinical practice Oxford: Elsevier; 2005. 
28. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PAC, Rubin 
HR: Why don't physicians follow clinical practice guidelines? A 
framework for improvement.  JAMA 1999, 282:1458-1465.
29. Hingstman L, Kenens RJ: Cijfers uit de registratie van huisartsen - peiling 2007 
Utrecht: NIVEL; 2007. 
30. Grol R, Dalhuijsen J, Thomas S, Veld C, Rutten G, Mokkink H: Attributes of 
clinical guidelines that influence use of guidelines in general practice: 
observational study.  BMJ 1998, 317:858-861.
31. Burgers JS, Grol RPTM, Zaat JOM, Spies TH, Van der Bij AK, Mokkink HGA: 
Characteristics of effective clinical guidelines for general practice.  Br J 
Gen Pract 2003, 53:15-19.
32. Bero LA, Grilli R, Grimshaw JM, Harvey E, Oxman AD, Thomson MA: 
Getting research findings into practice: closing the gap between 
research and practice: an overview of systematic reviews of 
interventions to promote the implementation of research findings.  
BMJ 1998, 317:465-468.
Received: 4 February 2010 Accepted: 28 June 2010 
Published: 28 June 2010
This article is available from: http://www.biomedcentral.com/1471-2296/11/51© 2010 Lugtenberg et al; licensee BioMed Central Ltd. is an Ope  Access rt l  distributed under th  terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.BMC Family Pract e 2010, 11:51
Lugtenberg et al. BMC Family Practice 2010, 11:51
http://www.biomedcentral.com/1471-2296/11/51
Page 8 of 8
33. Davis D, O'Brien MAT, Freemantle N, Wolf FM, Mazmanian P, Taylor-Vaisey 
A: Impact of formal continuing medical education: do conferences, 
workshops, rounds, and other traditional continuing education 
activities change physician behavior or health care outcomes?  JAMA 
1999, 282:867-874.
34. Anderson RM, Donnelly MB, Davis WK: Controversial beliefs about 
diabetes and its care.  Diabetes Care 1992, 15:859-863.
35. Weinberger M, Cohen SJ, Mazzuca SA: The role of physicians' knowledge 
and attitudes in effective diabetes management.  Soc Sci Med 1984, 
19:965-969.
36. Larme AC, Pugh JA: Attitudes of primary care providers toward 
diabetes: barriers to guideline implementation.  Diabetes Care 1998, 
21:1391-1396.
37. Harmsen M, Wolters RJ, van der Wouden JC, Grol RPTM, Wensing M: How 
do Dutch general practitioners diagnose children's urinary tract 
infections?  J Eval Clin Pract 2009, 15:464-467.
38. Wagenlehner FME, Weidner W, Naber KG: An update on uncomplicated 
urinary tract infections in women.  Curr Opin Urol 2009, 19:368-374.
39. Gupta K, Hooton TM, Stamm WE: Increasing antimicrobial resistance 
and the management of uncomplicated community-acquired urinary 
tract infections.  Ann Intern Med 2001, 135:41-50.
40. Mangin D, Toop L, Chambers S, Ikram R, Harris B: Increased rates of 
trimethoprim resistance in uncomplicated urinary tract infection: 
cause for concern?  N Z Med J 2005, 118:U1726.
41. Gupta K, Sahm DF, Mayfield D, Stamm WE: Antimicrobial resistance 
among uropathogens that cause community-acquired urinary tract 
infections in women: a nationwide analysis.  Clin Infect Dis 2001, 
33:89-94.
42. SWAB: NethMap 2004 - Consumption of antimicrobial agents and 
antimicrobial resistance among medically improtant bacteria in the 
Netherlands.  2004.
43. In 't Veld CJ, Grol RP: Practice guidelines and accreditation: highlights 
from 50 years of quality management by the Dutch College of General 
Practitioners [Article in Dutch].  Ned Tijdschr Geneeskd 2007, 
151:2916-2919.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2296/11/51/prepub
doi: 10.1186/1471-2296-11-51
Cite this article as: Lugtenberg et al., Guidelines on uncomplicated urinary 
tract infections are difficult to follow: perceived barriers and suggested inter-
ventions BMC Family Practice 2010, 11:51
